Single-stranded RNA derived from HIV-1 serves as a potent activator of NK cells.
Persistent immune activation is a hallmark of chronic viremic HIV-1 infection. Activation of cells of the innate immune system, such as NK cells, occurs rapidly upon infection, and is sustained throughout the course of the disease. However, the precise underlying mechanism accounting for the persistent HIV-1-induced activation of NK cells is poorly understood. In this study, we assessed the role of uridine-rich ssRNA derived from the HIV-1 long terminal repeat (ssRNA40) on activation of NK cells via TLR7/8. Although dramatic activation of NK cells was observed following stimulation of PBMC with ssRNA40, negligible activation was observed following stimulation of purified NK cells despite their expression of TLR8 mRNA and protein. The functional activation of NK cells by this HIV-1-encoded TLR7/8 ligand could not be reconstituted with exogenous IL-12, IFN-alpha, or TNF-alpha, but was critically dependent on the direct contact of NK cells with plasmacytoid dendritic cells or CD14(+) monocytes, indicating an important level of NK cell cross-talk and regulation by accessory cells during TLR-mediated activation. Coincubation of monocyte/plasmacytoid dendritic cells, NK cells, and ssRNA40 potentiated NK cell IFN-gamma secretion in response to MHC-devoid target cells. Studies using NK cells derived from individuals with chronic HIV-1 infection demonstrated a reduction of NK cell responsiveness following stimulation with TLR ligands in viremic HIV-1 infection. These data demonstrate that HIV-1-derived TLR ligands can contribute to the immune activation of NK cells and may play an important role in HIV-1-associated immunopathogenesis and NK cell dysfunction observed during acute and chronic viremic HIV-1 infection.